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OF EPIZCOTIC ENCEF"AU1ITIS CF TIME RABBIT,

IN ITS RELATIMZ1IPII3 U'IT: TH{E Rn-=TAL ST=JD

or ISTHtaflGIC ENCE1PrIV3JITIS

ENCE111IMTOZOAN CMUiCUL (nov. spec.)

by C. IEVADITI, S. 'NICCI.AU an~d Ydss R. SCHOEN,
(Pasteiir Institute.)

(W~ith plates III and IV,)

C.:iAZrER1

EIST01"lIC Q;ýj~H17RA ITI

The etiologicol problem of lethargic encephalitis seemed definite*~'.,
resolved., thanks to the experimontoa1 researches of Strauss, .Hirshfel~d an~d
Leowo, Yo Intosh and Turnbull, Levaditi, Harvier and Nicolau, Doorr Cnd
S'chnabel, Berger, etc. (1), when, in 1922, iling and his collaborators,
Divide and ji~jenquist (2), brou,r.h't to- lislt facts Vaich, at first C-Innco,
soorned to undermine the earlier formuirted conclusions. 'One Icnoum: thast,

.2cordirig to Levaditi, Harvier .ind NIcoL~icnimdb orSha
an~d Borgor, letharp~ic encephalitis, transmisc-ible to the rabbit, to tho.
Ciinea :.,to the mouse, and, 3omati~2Os, to catarrhinian monkeys, is due
to a filterable virus, which, inoculated by cerebral method, kills the

(1) Cf. for the 1iterstur-3, C. 11 'VDITI. Ectodor~r3ses raurot.-'_
1-)22, IPc'is, 14asson.

(2) ILIG, DAVILE A~ND WT X ~ I T* The v;or."C of~ ".,CEe C.uthors,

published, for the mot. part, i-.^ £hcl C. R. o-f tle Biolo~n S' iIt¶? cac
f,:und ur:.ted in the Cc-,nunicc-ti zns of the Bctm;riolo_-ic, L -boratory of
tie Swod -.sh Stote,. 7, 1923&
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alliimal ir five to eisht days, vith'clinical signs and microscopic elter~.tions
o;' acute encopholitis. Further more, this virus, deposited on the sccr..
i:'iod cornea of the rabbit, provokes a kerato-conjonctivitis, source sooner
03, lc--tar of 2arnfifestetiofl5 of mortel nevraxitis (Lavaditi and H~arvier).
flusoarch~s of crossed i:7.munity, incited by the comparison betwe-Aen enceph-
clitis a~d experimeontal herpese7llano (I~an r aizdb Doerr n cnb

au weall. cs by Levaditi, Hervier and N~ic-olau, had, in addition*,: demonstrated
that the enciephelic virus beloni;s to the sacme group as the herp~etic germ,'
of' which it is only, in the last anal~ysis, a veriety with eminentlyv acute
r~ourotro:ic affinities.

Now, Kling and his collabora-tors, on the occasion of' a severe enceph-
al.ic epi~emy in lapon (Sweden), undertook experiments in order to 'verify
the zstat~rnents of Levediti, Doerr and Schnabol, aet... Those excperiments
first of all assumed a confirmative nature.. But, afterwards, the problem
chnng~ed lts neture. The Swedish cuthors succeeded in confering the enceph-
alitis t.: the rabbit, in inocculeting materials of human encephalitis
(neuralgia, liquid cerebrospinal ,, filtrateI d fecal materials),, proc eedinr:
f;o= mortal cases or not, Nevertheless, they thenselves perceived vory
qticekly tlhat the experimental sickness differed notably. from that studied
by Levaditi, Hzrvier cnd Nicolau, Doerr and Schnabel, Beraer, etc...ý

Althoug-h the rabbits inoculat'ed with the herpetic-encephelicd.Tirus succumbed
in the f~w days which followed the inoculation, the animals infected 'With
the NSwe.ish virus' died later on, after a few weeks, someatimes :after
mnrny months; rc -ý often, tViere wa- neither death .-or sicla-ocst so to speak.
TIhe succ ss of the e::reriment ini thlese ci c~ was only proven by the analtom-
ic~al-pat:iological lesions which -resented the nevraxe of-rabbits sacrificed
loLngy aft:ý!r the inoculation. Beni des, t~hese lesions offered an aspect
entirely different from the alterations provoked by the herpetic-enceph-

stc or.%. It 'was a question of, not the rneningeol ~an parenchymat lerous
inodifica~tions of a clearly acuto noture, 'which is constant in *true enceph-
alitis, 'c-ut of chronic lesions (meningitis with mononuclears, peri-vasculsi'
disks, aT.d, .?rincipally, nodules with epithelioid and gigantic cells;
for data5.ls, see pag~e 661.

The 'Swedish virus' produced no keratosis followed by encephalitis.
A.1thourth appacring capable of treversing the filter candles, as the herpetic-
encephalf.e germ, this virus offored several particularities aillowing one
to distir,-,uish it fro= the othor. The action of heat, in particular,
showed t&-zt XlinZ's virus resisted ter.perstures that totally, annihileted
the pathogenic activity of the filtrsble ýencephalic and herpes microorgcan-
ism*

Another difference, no leaf; striking, raeulted from the frequence,
t:.'uly ex' reri-,e, of succers-1>,s which the e:xperimrontfil tantatives of IflinG -.rd
h--.s colirborators conveyed. WVhereas olsewhere the positive results 'weroe
e::ceptic:.,sl, despite a great number of inoculztions, practiced with the

most divw-rse materials, gathered up on the living body as %w.el~l as on-the

(1) BLANC. C. R. of the A(-od" of Sciences, l22, 1921, p. 725.



c-,davor, the 5wedizh authors so*., thei:- efforts come to a hesd, so to spook,
e ach tim., that they attempted t'ie ox-pariment 0 Instead, of~ four to.five,
rootstoc::s of herpetico-encepha lie virus, isolated wlith gr'eat Paiins by
taieir pxodecessors, M~ing and his collaborators. obtained from them a far
more corn;iderable number, with infinitely, less effort.

it 1,ecazne evident that the byp.;tharis -.ftor v:hich. the "Swedish vir-as
wý_s only an ettenuated vzriety of t~ho herpetic-encepha lice hypothesis
f ormul-t-)d, in the beginninm, by Lev,-diti end, Ni colou - was no long~er Su?,-Ior-

t~bo. co Jr~ fetbte bcvtions, Cround it into c hole. The
p~eeod:~ st~blio&d,.-ta hcd Vtvhu: to .be interpreted. from an entirely

diffeoray uen-cr: t!hi*s is ,:hcst i1lii - crrd 'is co3_1borstors did.

2'or the other Swedes, all those %!-ho pretended to ' live in their h.nd
tie etioloajcal a;-ent of opiAdemic cnoeephs11litica %'.ero vic~tims of'a L~ravo
error. They hod isolr--ted the h..3r,.etic vrus, iwheroess they. believed to
c~iltivat3 on. the animal1 t-he Z~erm of the vO conomo, sickness.LIefct
h:3,rpos Ic -rip icatos a rrultitude of infactio ,us processes; iwhy 1.ould -it not
old itself, in ntoe of secondary sickness,- to theý letha~rgic er~cer'halitisli
in fact, haed not Levccdti and 11isrvier called attention to, in the sic.'Eo

qg*, ?ri u-hich cmeo their root.Btocl: C, the Pro~erce of-P facial -horpc.s'
A4.cordirij to all probz:bility,eaffir~:od thie Swvediab-. suthors'. La.vcditi --nd
Flrvier, as w.ell as Mac Intosh and Turrbull, Doerr, Schnebel, Bore-er, etc...,
i3olatG&, -not the etiolOgiC0l OZOerlt of enco.)halitlis, but very) simply the,
harpotic virus, which had inveadd.the nevraece b,;,,,,~n ofk lesions A-;.rovoked
by' the t-ithen 'tic aen. of the v. Ecornomo mclady ýjct. Xlin,, and his collabor-
stors UP).

Th3*3 authentic germ is the "Sivedish virus". It alone m~uct be
consider.)d es bein" the causal cZ:nt of epidemic eneopholitis. This conclus-
ion, for~mulated by Kling and his collaborators,: thus implanted'a completely
r~ew cspc~t to the etiological problera of the v. Zconjomo sickness.ý 1"ss it
justifieaVe The future is chareed %w.ith demonstrating the cont-rery, as We
vill prove in the course of this iveemoir.

'Va-dll lesve a~side, for the moment, the question of the otiolo~y of
epidemnic enceplhalitis, in relation with the herpetic-encephalic virus. '..e
will exposeo the actual state of th3 problem in -a conference withý *;4:dical
days of 3russelsO, next Tune, 'in insisting, on the arcjtznents t~hat authorite
us to consider this virus as beinr, the otiologic*1 nagent of the v. Zconom.o
Sickn-essf2). Ule will limit ourselvec to the exposition of data which
conductod us, little by little, to 1,ut, in doubt IKlin-'s and his collabor-
ators' c~nception and, finally, to identify tho experimental cnce ehalite

UCidL -'z. this scient-ist with a spontaneous and epizootic infection of

(1~i MalG, flVIDE AN'D LIIIThLZ !ZT. 0. R. of the-Society of Biolc,7.

(2) T his conferonce took -loco in the course of the -first I.~edicc 1
Tim3ne 29; it will soon be !:ublisahode



t'ie rabb:.t, whoze clirical and snr-tomic-pathological particularities hed
b-en prec:isod by several Americin and English authors, and 'whose microbo
had boon recently discovered.

i,'. Kline having had the kindness of entrusting us with his "Swediah
virus" in passage, we began by confirming his assertions on the subject
o:7 the p-rinciple charecteristica of this virus. Here is whet we ascertained
i:a.thie crurse of our experiment:I:

Nov:mber 16, 1922, quite a large number of rabbits had been inoculated
b:i cerebrcla method, with the Swodish virus of pa-.sage, conserved in diluted
c.l-orin. Here are the results obtained:

A. In a first serie, we u;od young rabbits (one moonth of age).
Rc=bbit 90/V and 98/V died the 2'ctt Cay; rabbit 97/V succiumbed the 37th day;
rabbits c:6/v ond 98/V were sacri.ficed the 61St day. No lesion of the
nervous ,-ystem in these animals.

B. In a second series, we used adult rabbits:,

LAPIms SACRIFlt Lit:LhtO. AACMtl. LU * SSoAvs

92/y -"BV e jour .0 .lapin "701,t. 934 jour 0

20 8,/V US' jour 0 .lapin 23; lapin 30 .1136 jour 0
39 *85/V 20' jour 0 'lapin 7/A ;lapin' B2 '1iS* jour 0
•4 86/V 86 6" jour 10 Is a Is
So SlV 760' jour + lapin 571/E mort le fle' jour +-.+
6, 8.)/V 05.*jour ++ • •
"i* 91/V "'•3t1jour ++-4 ,
'is .94/V 131' jour ++-
9 ' 8 8 / V .3 1 "j o u r . • + " " "

Pas!:ages were effectuated in inoculating an encephalic emulsion by
corneous and intracorebral =ethods. D'ot one of these animels presented
kratosi.. A single one, among these rabbits, was noticeably sick: it
ws rebb..t 57/V., who, one hundred seventeen days after the inoculation,
p:7esente('. si..-ns of laziness and u:eckness; it died the next day.

The':e experizents showed thrt, in accordance with\ Kling's affirmations,
the "S.e-ish virus" is psthocenic for the rcbbit. The infoction that it
pi'ovokos is not manifested, in (iencral, by cny npprrent clinical sian
(Li .inlL: one of our aninmils w•t; c3..ar%.y sicic before succun•ing) It only

* m,.nifoestý. itself by microscopic alterctions(see fNrther), uhich appear
a::ter a very long incubation period (seventy-Six, one hundred five, one-

a:.



hundred ý--airty-one and one hundred cif-iteen dcys). It is interectin- to,
notice t~iat the -cnsa-!es, made %:ith encephzile exnmpt of microscopic lesion~s
(animn.ls secrificed ciurir.g the *nctibntion period),9 ýr'etod nregative, *vhcrers
an injection practiced. with the leajened breir. of .-a-bbit 87/,V9. gave 0 CYC'erly
positive recu-It. It6 ~..ould t!h.u! oce.:; Vhr-t the virus wiouldjoppe:: r in the
n..vr~a: .t t.a ~ ti:.,.e an the iijz~tolo~rical rnodificntions that it provokes.

L,ýt::r on, our tentntives o:' rc irefrom. brain to brain stnyed unfruit-
Thi,. Thn series found them-selvus irnterruipted, denipite our iricictrnncc to
c ont nu e the,. ra.,_lanr2y, end th:!t, W.`teVverI-r. e the, 1-:c6 o'6 in0c.ul: tiz*ýn

.1~d he -~::d of ý.enctration. :o ioko -Cýctu, l ' hnt these06 i7.urac 1-0

4, tc t 14 ct'.- tv~ Z(e vouci s'..-_i::ter to;-c-flr i~~zvirus hichhieh
CcirServe:. too ion- i- 7ur str.i -dr2:cýrin. 7r. ef'fect, thn Sw-odaiza
clr~m h,-:- tlhi. -In pjcrt1,icu.',.r thvc;, contrery to the .t4ruo filtorebic vi-u
(poliomy':litis, rabies, orcepho~itis, herpe-S, etc.), it lo10s strite :.dY
its viru`enca by' conservation o"' brrain frce,',onts in t~he conedntrctcd
[:y co r irn, at the te.-A-perature of 44-.e rofrirrergtor. Niothina suriin

i.-~c, jSt %.as .e.,ill tsec i- the course of this i orteSwdsI
iL, not, &-, all a filtor;Fble vi-urus, but aicoor.ia moro fragile
protozoa,, thcn the L~ltrc-nicrobos* of ctd a urot `25,

J.no-ther stntemnent strucl: uv- xrrom, thec be-inniu of ou r rezarh n-,:
icin hc~in~ s~cus .-et frE~g;-eTtS o--' hu~vn.- enco'nhn_15.C pun

indiut% ly:3nw inoceulz.eCU thoso frc,,metsi in niz~orcu- rabbýils by
corebrnl n method. ýot one of thcose nni.-al2s controcted acute encojphCliti;_L
not one :f thena p.-asan~ted ony moelosiorns of thlc nevraxe, at the ti;;:o ofV
r_ la-ter p;rmn~i n Trctjced Several morttaC vfter the inoculttioL.. - o'

* th zs:e MA^teDri'.lOs, injected by thie 3ciorntists of Stockholm, into rabbits
ori-inat~inC :from Swedizh rearinc, had deternined chronic encephalitis of

* whicha it was a question above.

Tho: e vas in this sorrethir.L. impressive thet it was nece-s Jr at l
cost to Ilucir;&tc. Result&c so 6&ifferernt could not derorid or. technical1
divergenc.~es, tho tvwo laboratories utilisinS- the s-c-ne -rocadures of ioc-

ulation. Only differences,- botmoer. tie varieties of animals (rcbbitos)
employad in Zwedomn nd Paris covid eocr'lain th-,a obServed deviations. Thý1 t

-,a the ocson vaich made us detur~ninod to ask IKr. (lir. to se-d us a lot

of, ricbbi4;s belon-ins to his resring, co th-ot we could sim-ultocnoously expor-
* iraent on therm a,..4d on r-mabbits of t"1e R-rision re-.*cin. 111e did. t~hi ::)ry

Li.-i-4bly iAn V~rly 1020 ý. ow, it , is cS ths ttempts Vihich Iwould en~d in

resuts e.~itingus tCo reso've the roblem. of thle 11Ature o1 th., i~
ox cenha-lic vi*rus.

Jr. betxeen. ti~ve, we hrid 'rc.Croc o>lt aics Of o'scrc-
r~ri a s-antnocu i~ctic~-.iof to r:bb "- ractorizod by charo~nic

ercaj:hlal-76 altorL~tions end rop~ort(cd i n tha Ur~ited Stt-s % nd in r
Thea ...ýez nomo to us that, secrnirrg]y, this -.ezy rare in the Earisian

rc-7ion, :;irce, until then, in sjite o f the xzicion of sever,.. thous..nds

or encep',alic virulses, we had never- happerned uponit dtobfrq'n

ir. the Nurthorn countric-,g and lcrtictllerly in Swcden. this hY7,othozis



f -Und it:.el.i confirimod, Oon cou d '3urnoco th,,t chronic ence~eii 0-rv8
W ators, ill0s ___________

znone ot~ thMr sprontnneous once litis; 01te t Ti n w'yld
a.peer aebove all in anilml:ls 1ho-:o brc in was trýý.umr~tized by6xperimenta IiZnocu1lato'.ons, such as' th~ey may be. The Carm of tt$.z w"ia3.471 living in tbal1Žtent s-"Cte in scne organ (principally in youns rasb'bits), would locaj~i~e

it self cii the nevraxe and. would -,roduce chronic lesions each time that one
1;ould in, ject cerebral emulsions, or othori into the erncephal, by t~hemselv.es
non-viru.'.ert. The roesults, so cor~stontty positive rogistored by IFling
an~d his -'ollaborators, would ex]a-in thc-ae Ieves, in this case, by the
i:ntervor.;ion of a secondcry spio:tc-neous infection.

But this was only pur-e hypothosis, an hypothesis envicared besides
by %r~. X.ing, himself, who'had soorn isol;_ted -it on the fe'ith of microscopic
ecamiinatt.bne of encephalic virunes of non inoculated rabbits', eaem-inat ions
wvxich had ended in totally negantive results. There was thus place to
Vi3rify ili: writh all the rig-or th.,t this type of roesearch involves. This is
tq'act we (lid without delay.

Befor~e undortckir.g the exposition of our results, it seems useful -to
u3, to review the info~.=mtion thot %,&z possessed (lune, 1923 on the clinical.
and arndtom'ical..pathological. cha.-catoristics of epizootic encephalitis of4
the rebb.-.t.

EPIX,'COTIC ENCEINU-.IZ'IS OF' I2H.fl ?LBBIT. __In 1917, Bull (1), examinin.Lg
histoloý.1col encephalitis of rah .bits infected with strep~tccoci, there
discovarod microscopic alterations of encephalitis, whose particularities
113 describes (porivascular and riodulcr disks); tha same lesions existed
ita throe rcbbits who diad of se -1ticemia, and who 'had never beený inoculated.

w io succi'.mocd cs- soon as the injection was medically administered, ana
nwvarthe."LCss they also prosented ""Iterations of the nevraxo. In these
c~nditic:is, it wsimp)ossible to cadmit c relcntiona-hip of cause ernd effect
b3tn.-:*.en :he ed-ir.inc~trrtion of the ;aedi-cement end thoi g~enesis of the cerabral-
m3dullar lesions. The force of circu;aistence wr~s thus to conclude thtt it,
vss a qu.iction of c spont-r.neous infect ibn, not ma-nifesting- itcelf by any
E-z-rrecia7)le clinical symptom. In reality, =round 20 p. 100 of rabbits
examined in the Oliver lzboratoz-y wore contaminated. The oulthor minutely
describe:; the nicroscopic alter.-tiorns of the nervou-s system, u-"-ich consist.
iLa menir.,!itis with morocnuclocrs crnd --1asmatic cells, in peni-vascular disks

(1) OLIVER. Tht! 7o~z.nal !)f in±'octious Disepses, 30, 1922, p. 91.
(2) C. C. T;CC Th Vevtrintr" Tournz!2, 76, no. 6, 1922.
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X-ec-emb lf.nS a1isks thot one encovnter-. in :hunvnr or, axperim~entel arcepanhitis,
---d in n~du'-os. Thece ls-.tons rro C~~tttdb r~ononucleenr ir.I'il--
.r,,tion Df the corebr:a rec tek center is necroeod endl filled
%..ith droots of fct. Not one microorganism w--3 able to be found by Oliver,
~c'iethe variety of the utilize-' bistolog-ical methods.

Tho scx-.e Gi -zootic discoaco of t,-ho rnbbiit 1w73 ý ̂ P. L4 ,
1,y C. C. Twort (2). This %uthcr in-oci~latez- rcbbits %w.ith lymnha~enomo;
those show cerebrall alterationE, Civ--*n,- evidence of a state of chronic
--nco.-ha.Atis. Nevcrthelens, exemination of the control Pnimal-s, orizýir;-
-tinr ~ the samne res-r-irged in the sr~me re~.ults.I stu
quoztion- of a -,)ont--naous infection having no re3jationzhip % with lym.ýhade-
rome. V2ais infection tonzinated itself sormeti:1.,eraby death, hc-ppeninxz
cfte.- a period of woclconin- r-nd ,.f c,-nvui2zions. Tu:ort brin~ez attention. to
hypother-nia, muscular debility, iaodific ations of liquid cerebros.pin-l
(13=.-hoeyto-is), and describes thic m~icrosscopic alterations al.ready stue-ied
toefore by 0Oliver and B2ull. The exiot-3r~ce of the m-nlady in the en&,..a.ic
etclte, -ýn cortain r,.-rin~p, ror.,ýcrz difficult the study ofO its evxperimentl-c
tlrans~ii.:sion (by contact or by irnoculctior.). .Neverthelescs, ccrt.ci3n tenta-
tives of' infection by cerebral or poritonical method realized by Tvwort,
Seemed cro-w'ned with success.

The name snont-aneous encolrhalic-myelitis of t'he r-bbit; is re'lat~ivoly
1,%MOZEER TO PTSIECZTý-7L Tr;-; 71C~ .ZWDED 5"' Brull, 0lv' 1-, .2- Cý .. IA T.k
in tf:C:C . c;-0r1 norvous gs- .i not tho on: - ne to act. up: tla--
iver, tae v-lcon and above- al2 ara >doyZ tr3 seats of lesions, whose

characteristics were precised by Bell ard H-urtzvell (1), and above all by
C. C. T'i;ort and 11. "E. 1.rcaer (2). Ttia first onesc confirm an intorstlitial

yn111r~hoc1,; ic nephrit is, with loQL: los 3nd atrophy of excretory tubes, in anbout
'5 p& lCO of the rabbit-,exm:c (400 in total). Twort and 4rchor observe,
on the*r p~art, kidney altoraticrs, a-ccompa-,-nied by "sniernic crtery" and
W'he-pati Isu, in rabbits stricken by s-ontaneous encephaclitis. Tlaes,
Elterct. ns consist in ly~oy~ccenters, siving place to an inflicz.
r. tory : ddeaene-rativo nephritis, vhose intensity contronsts with ths't
of the ea-rabral lesions. i.ctuCily, occording 'too Tv-ort end Arch~er, the
kidney (,-n be hardly touched ýqf., on the subject- of urinacry ane- sanr,,irne
modi±'ioctics obse-rved in t-he course of spontacneous nephritis, the work
of C. C. T Wrot, and 1Jrclar (3)].

(l~ ~.Land 7o~L.Turn. of inf-ct-. Disogsos, ;urne 1919,
1.628 ;'oitc'a aiccordin(c: to Twort).

(.'MOTI~RT and A2MM:. The Lancet, 1, 1023, p. 1102.

(-)o -h 'oncou mclcady of the ra-bbit wc.- zte &-!so by !'=.;!'GUOr

(Boll. U tti delle Rerle Aca.cmio :.-cdic- di Rcs .50, 1923-24,). The
CUto I I. to i:,nora the ±.'won};a of Bull, Oliver andi 'wort.



There% ere the principle clinicc). and& anctoaic-pzthological chirzae.-
t-ristic,: of the e izcotpic ence-,halitis. of the rcabbitl. , sl Ihave said,
tie pcruý::l of the v:orks of Bull, Oliver, Tuort and rclher, uSctdto
U3 t'ha ic. thet , seczmir~ly, be-*.-aie-n er..cae,-hrlitis provokod by the, u.wda
viru~s" a:' Klinf; and; this spontnicous navra!sitis, there hed to be closeo
rý% at ior.,1-ins, if' not absolute .idar~tity. ,'WcJoaked our old collaboractor
C. Co Tv)rt to kindly antrust to as same matericlL o izootc encepýh-
alitis, :. nl6rder to compore the lesions of' this ir feetio'n to thho-se of the
~aledy --;udied by KULSr, flavide and Liljenquist. This is whoat he did,

~~*.~~ 0!z*/ .~. -

5 0

-P r-b' 85/ Den i:%

dv, I ' a______________n___o_____

noU.c-omd rmcl~ ' c*tsi.-Lclc, c ,nccz

1:~~~~~~~~ nzni - ._ .ci avSS! ; l.Y-,ioya ,vbcl



~ h ~t~cef~ltrisaod ir Z'u2y J.92:ý cn Iublishod Octobor "20, 1923
'I1), co:-finaed ot',r hypothesis.

Lc u -- II., t~he ce::abr&1r1tl ~ tc~ doclcarod in t1ho rabbitsý`inoculcted
1-L~ 4-:.A.:!~~ viris", tmrre c"-t::i~nI th-oze described eanr1 , ýb YirC,

Sii collaborcztors: enin:,itLi- !:ih'i 'o n nuelcars of th' C6rt oxcn sdof
! ZhCcpl.Uisp, ')o ivECUkZ- disI~ ,:it'. *1ymphocytiteoseand -ihls,,
~c11 (:.Ith lovw1 of the a~zc'h~lts nd, nccaues, vzithiout~u ioil

laflncd to:ýozraphy. Ths ouc-zr con~ttutod,:by a c'en r1~oeo
* *~ell1s oý' c~r, o *ithelioid ocrno,:ihvo!U=roisnuleus, iEmd~b Y

?oriphe: ---1 zone , rich in lym~jh'c,'t ic masof nlecros-ed cellulcr-ýdebris in
V1h0 cenor - 't nodule. Cortc--n ono of* theseo nodules &r6,tctdi

jAA
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fit"

:%L 2.. .cbi U/l I .c,

*1:V.:[IadC of t-.** Sog.C.C.Ci- Bi7AftY,

LI.1.

P. 77.5. This notanc~ to be p:oonted to `hO ccioty of' fiolo.!y in thc; !-,:t
seance )f Suly. Circu:.stnncec boycnd our- con~trol rot-crdod the -;,ublJ~c,:ti;ion of i



tre no :,borhood .o:! ar. ob3triactcod vc!sýej (cf'. f'~.1)

ho.altarcticno of' the carI, jne 1,1& crre f ound i n th a encophal of -1tw!o
r,i ts :.nocull1ited ,%ith t.1he viri._ 0 f theoizoicod,11tisetb

C- C- 0iwr (r"nt:o encelPih1 ccn.verved in diluted ulycorin). Hero
C.-O thIle :-oSult.t furnished by th.ze e::crimcrt-s:

Rabbits 9/T ýrnd 10/12t~ccer. inocuicýtion October 6

t'he 1275th 6Cjr xxtooo-2 ýI inntio: of *Tobroir. sho-ws thie
loC.cwvir- lesions. clarord'o-.niis~t~o~nce of tecortlex

a of the ser,,tur'.s, ncri-Vjlsculba dizks undo= corta:ýes, oabsence of
6cu;e enco hv-itis, centr-a- otrewn-ccribcd (chesin ilia refion
J.c I ypca Thasa c~rmtcz e cop.:stitlited by m.Crcst nu:zýbcxr

oý :!ononuc1a_"rs cricircJlinC. z cerntrc~l zone, fc'rmad byehy,,thalioid cce2.1ý
co~an~n~ocher pi~pent. The conters touch son-c obstructed vessel--;

the rneurons in the, neirthbo::aood are 'cleexly eitcred -in their zt-ructu~ra
(cf. fia. 2 and H). e~re and there' one di rAinauislies I-icmt, Ce.1s.

* *,**. .*s..~* .#
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Thc:o !a-,inns seeý- to be :nnft cn.'.: to t6he alterction- Cec-If.red irn the
:~'biz"::c~ ultc`:~ th'- rc;>'c S..eC~i-h vix'u c~' X22inz ýnd i:cc1i.-~b

o Zý t o r r Zn ci ,itic n, th a C'T n_. nro ,:tzicl.on by it. do not e: to
rioctc bylap-:.-z'ent norbid disordc:-, thzconductin, thenxelve the
-1bb 4t~ i;.n1'c-tod With the Zwuedi8;'I &c-rlo

It ---. ont o:~ thias obszcr-rc-t ir--z that tihosc 11m.-:1aii of' th a
r~bbi, .. ovol:ed bv' vi.xtlrzez of~ v~z orV:,sV hu.t~ hri
is z:intzr.noouS ofehc~cny~i t', c~ rz.Jo -t, generm si (1 !

77,-

Id cn~1 or t'." cVir.~sc oofLvdti nc'6. cYnv-2r of:~ei Doerr, c2

c. *~ cr ýiv:;ti-,-o o'~ Vap mt'ad-, -1-d the c4hrr-ct-3::iztic 0-0 the lezi :1

Rirl',r ri-.:orco, thc reser~blf-rc'.) bortv-con the ro.c ic 0 ani' ic rio0 z

o:' anizcot-ic oc'V.t on or.nhrý a o1' theI -.y,rovokod by tha
Zdz ir,.a teohr (~i ~rt c a. Ltikirz ro-'nt, tht hoer

Sno ire-rocn. to hIezitate; h Znjti cL tord
i'-eLf 'a-*; the ori-.zin;. of' thozc t:z :o.bid pce.zconsiderea unt-il than

a ttQydis-tinct. 14" thn-rc, th'.e neca-zsity to dis'cov~r Lthis ot
1te--*-ev:,-z, or' --z~ : r~ns~I ~ec~ s t"10 ot1e:,

:.rLe:tsC~ ros~ed -.uny cr "Cci.- O oocv stuciies 17.,& tc
:'C- V--

3~';::b wor.r, zda Zd':-.sY (2) 1>' 11 Sc~i.~tez-' uctiC

~~yicz JC-sions ezx.bir:thcs eec ribca d-b ova. czte a
* 1~n c'~~i-r(t..*o t~o th~e~~ttoho corebroz-AnrJ. liquid ah~

=;.irkeed p:.eiocyt.cnzi (dospito a n~es.ror-=- 1 state) a-nd, in the ocpc1
oodeC,.~.rG:, 'lesion o1 h er1~-clzs ?~ , to k4n~ow 0.~--

V2;-scu15,. diSks o.- in'1lc or' yu-es. Tot-al cbsencc of reoe:z
(.:)Ur =ct'.od .oddi'e by, Cit 'o strue'k- by the 'zebzc
b-ýtW.eon -;his exrperimer-tI-IJ infect-ion cia snorntsneou.s eeh1-:eii
of the r..bbitL.,

R,3contJy, oc; ~ .. ~ ... * 3, no. 3,~
-~~~E -- n2' 37,' -1)-,19 1731)

d:clczrad lesýions rsebirZth,,-c of -- ontc-nouz oncc;ýhc-lo-myelitiz in
F :obiz .noculu~ted vhithncJ-1-rirtna'en cac-e of~ urcid- c~na

o' anrlothor casso of' 1.I.Sor.'3 =s1.Ly Cl. theI:r of C'.- 0 (ocl-

(2) DCM2. -aZA~y rh: ice :.. :c. 93 o 1

0



o ~ '.or ~tc~' he ret:~nz02 -. (rr:bbits inocu1l.tc&. by'
ccb~~~~~.2~- -.0hoa A~t th S:V~ m' ~ ~ dCor.-firrm his

oŽic. Cb0.rVc"t.ios Th I;aoclýro the. nrosanco of ncduau.s
~~ '.:hosc neriph ory i. ,; zttue by 2ymnphoie_-I 2. ooonts

opithall Ari&l ceclls csnd ric-t cl-,fzose cetris nocrozsOd. -Docrr and
Zdansky zho*gs , furthei,, that th:ý3.: nodx 1ca do not e,:istk in the nevroa:o of
iunmen s,..jccts devd of e-.idemic cnczch: iis ond th~t they --re not p,,:eznt
irn all e brairns of~ 'blits ir:.-cr2r tad vith onca.3ht.lic notericls. Of
zuch onuz r-rnulumcta can. be diczc2.ozn in t.o ancoc hcl ofO =Lrzo. nave-,
hzic I.-.n injacted wtit- enezlcv-us"ci'. Neuburaer (1)j Ar d t o
C ý rn alukd "It o a n .s, z t 1 u nti a. c'ti n ~o nt a ~1 iav ab 1e a-at, this

Uauo:tosis is 'n Paro.siltic rncý!vd- c,-' the rabbit., .cora.- ltely independei at
of hirs,- encephalitis". It4 is v:orthly to rxa that, in this vor:i, Doo~r
cnd Zd-'c:-s1vy do not est,%blizh crys ralotionship bct'ween the rrza2ady of' Klir.&
-nd spo-_-tar.aous ence-ý*q,-itis of the r&abbit.o

k.:-4v-:uta nonth zft'er the Prc-.snt'ýtion of our ncco-unt to the Bilm,
Loit (October _20, 1923; :ý,4 ).ar 17 r&24, 1923), aperda1n

l~~i':~ e:: (2) o1 t'he et co' ,y of 4dam5c enceplhc- itois. In~ this

oithe' cuthnor, rtudying, -n 'his turn, Uh _~cih vrs
.oxrne re-.0rvos on the :ubJect 0` itz encerhan2.ic orzn ctuelly, th
aerebra". lesions cbzarvad by .1,111-Y- azzn be -act in rabbits never havi-nG
'recei-ccl hu~r.a er~cepalic mnteziaJ., ever.. never- lh:vinr. been in iected.
:?lecxnx'r rec'-1c t'ho obsarvactio:nz, ci-'oady mentioned, of Bull, Oliver, ý"vort,
andciL~ in ;,articular the dc,*1 rationo of his coll.aborator -40 Cacrtnay,
whfo, ir. abcut 50 p.100 noa- ra~bitS, c::sminod tt thne R~ockefeller Institute
reveclo: 0c~ne altera~tions of chraznic, nevrexitis.

T1-.,, nmemoi~r of ~cCartnoy 1--) -,peare6. o1!sevare in ;znu"-ry 1924. It
Dnly cc) itains ccnfirmvtiAve doc-,=ents , th.act v:hich frees us from anc lyzin,,C
it herc in detail.

Th) twqo %orks that have just been cited, ono before, tChe other tr
ours, %-are thus cle.arly cotfor:.. to our concep)tion corncerning th;,e etiolo~'j
of ennh2ii rovo~cm-d by tho _L.oi~ virus. 1.o'w:ever, it* _-s the discov-
ery of th pahogen~ic arant that -ut an end to the discussion, in dczon-
strati:vZ tho idcntity bot'weon c~na~osepizoot-ic anca.hz-,laitis ar.&a the

~eerK iyof ancenhr..".itis of clhrornic natura, provoked ex-rime'ntp-1ly
in the rcabbit by irnoculatiors of' vnriod inateriz.a, Of hi.nan orig-,in or other.,
A few -' ords on the fa-ctks of tIio ditcovery.

to Doe:_r and 
,22dctedacory.r

* 0)7 ourn. of thc .eric.e". 1, s soc 8 1,1 19123, pp. .688
1735.

(~):.c A~~Y. r.cs ccnn !~d, 9, .7--,usry 192;i p. 51.'



c~r ~iz:~cC 3:A 2:z02 T~. * T hoe -plai 'ad thir, history
i: -s hc:t'I r;.:to ir.-orted' in i2ab:',-u..zathzyv:ezrich

--)Chon.Z;Chr.ift (1); wo -cre or~'c:, it in thc:,c Ln-ialps * addingC there
tic ot;c ir~co ;.ublishod.

In lictobor 1-923, vvx; prc.'oS.ý" to stnely, oi, .i "ntha a*~ id o- furtc
r.~1, C; ttz 0h 0it ,~o::,z io~ of' ce o x-b r. 1 esins in xbitLs

~~ocu1:vi.--, c~ h oje(~ roototock) , the
s or t nrIt u e n, e -.- 1,.f71 iz ru s tst c -:or v-t 7 r d t',. virus is-olztcd

wc .re h-:,4-t the rabbit's
fn rCI" 71---de 1by Y * Zir c:-,".d' re'Lent, to 1! A-c I t-m hoan ;-I&toat,

by ce;'c.1 thod., tho once~-h-n o-f z, i. ralbit, u-&odi1Then.mfied
1 $e ~.*71).In t'--- ccurse of, ;'Iaoc:zo'h, we dizcovered,, first in

t:i3 Zni:':.- bo:_In: to thie X2~~Se-ie, nzn:_:t in the rznbbit. s tric.cen

t~ic -)aticu'L~rI.,h-ze turo left -.3
dzubt. rn I'ct t..c :x:%;ho_`Z"7, h ~''.00 S_ vcni

shwt.Li¾ tho cerebr,72 lesions, -.ns colorln:. ractcticons, the mcde of ovol-
ution, n~n~itteC. t- offir.. soo it -I= a ther eC'ston of -a proto=Orsn,
i n ~r t u ~1, o f c, ':c ~ir o s'-C:.' li , j n Z3tr2ic, teo;c) ral ti-n-zh:- _:.

ztulios ..!s r'ccc~~v ... 1 d. -e`~o ý-:,taz , 0.'.2 0vz 1

Zfo~ i o~s is tk-he o~bject o t, c ':cotas~

s.1)' Tho ;.;icioor 2niz)h, tlihicha e ue "*..-.j

Th he i~wlsstrickar. by apizootic ocehti.it iz, t1he _mi~ every-
%-zcre L-,i ore.ý tc balorng- to the rc.; of protozonzns. TIiS p.c=Sita fC1rzs

1.(2) 1'.rezarce of cyz~ts -Lr fr cm enceý,!I -ic noduics; bre.:kinr.- out
Cef tc Cyý-+o cnxci f**C,:..-_tioCn Of rmucxto tl, the 1ve. of hc the.
S:-orns ro 0 lz :,r the : r;c':s ozs-4b1ty or study-1 tep-.zt

rrotczo. n. bo~on'§n*- to the grz.up of7 Ccoxrcs :r rc t:ý,C ccr~clz-
* iorzw."af Z h &u.o2 ror*. thiz: Z:cc.:. nte ih n~raerce Cof cnze rsote

* iece,177,.923 p. 98,cerco c)f Xo%'verbcr 12.
(2; %1II C~ n.*~2Tc\ C. 2, Of t11ho CSoitvr

flo2 or:- 89, f43, p. 984, "occnc-e of 1.ovc-.:b`er 17.
~ L~..DII, CCLAJ- zne .:s.C{2\C.. of thI Ccr'



"2:Icc- ;h: 0.ýncur'1, in tho~ cnnephcla Of. =bb i Is s triknb

p, cd n vo o le ed by l- Iirn .,s 6A-ýe 6i c .. oe ,n hcli c virus, of : r abbits in f acte d
wihtevirus, o~led encephclf.c, of 'l-hahixner, raid el~se of rt-bbitscoýnt-i:tea dvi' ih the 3'rortn.o'eiotcecr.hlts iu

0.--a naTvort, _')ej. t s t.o i d c:,t ifv yt.aese- thlre - : ma lad ic s. XI li ;x ~Jv d e
c*,.d lili.ncuist, as yel £s Thn'ahLor thsotd%-,re ýNhIýt

*--~t u c a w r e 1 w t t-: - s:Tont: n-
C-USer:-rh.______ rrerm of '.!he r.:bbit,. vhilo tWhey tL-hought to-hnva in. their
h.,.vs t rus of ' unsn once-ohalitis, Vaich is f'iltereble snd invisible,
we!;%.ah shov;n it to be from 1020. flyweo6 that, Incephalitozoan cuniiý

cu 1, i *1id _nev~r-beer. found on. ec~t ions of' arcer 2xz of inf ected rabb it s
b:, cerabv,-1 :=thcd, with the enc~eph'-.1it1is virus of' i..vsditi cnd Harvior,
or' with the *ierpes virus" (Nqovc!:,:ber 1.7, 3023)

C.() Description of kidney, c-ro~rz , hepet.ier. nd splenic lesiOnS.
Pe s e ico0 of ~rciltz~cn.uiin the 11:Udney. (oh smeor Prepaertiorns
and sect~orns). Four illustrations show, the & S V tj' of the pcrcsite on

sr~er nraio -a t djs~oci'4osi n in reletion-chip, with encephlaaic
s:ltCerati:ns, in the rabbits stricken. ith Spontnosecpltio
injocuj_.t.:d 1with1 Thnlhimer's viruis (Dl1cember 8,ýl1923);

d.(3.) ;Zx-Istence of !rner nrlitgzo~n cyt on the interior of' epith-
elial cc:ls that cover canalicuxli o-P ' ta renal. pael.ss.1S Thse cysts

b:,aczk an-* t1he z-7:ores -penetrata L in thc 1 il*at of the cc-naliculi , to be poured
fo~rth out ide3 by the urine. -The c)-.i ~c f t'he urine of corntcm.irneted
E, Iimrl S P, :t C toC. Verf 0 rck I -± crPy The :rp:TiUonr

* 0;~o.' the -1, &; iS made' by the i.rei:yo thecSe spores", w..hich-, pee
in Vtie u:.nSoil the a.'4_-ent!x-y nneres rd pornetrate -vdth the.-I i.nto

theo storr..*ch zand the intestine. Tho g-r.tcreovs contc.nin~tior ne:3 thus
to affcCC1 itself' 2y tni dirzostive trcct. ~rcncioonis virulent
fo'r the rouse (Jarueary 7, 1921,);

:e. (2) Evolution o-' the 1:ieironnoridaia in the :-o':se. or-ohological
study of' spores, their presence in the .ýerf toneal calls and in the Xupf far
cc..1.s (liver) (7crnutry 26, 1924);

(1 ~AD EIICOLWJ ard !IisS SC:TO:LN. C. 2. of' The Acr.erny of
Sc:i crncs 178 , 1924 , p. 2.56,e e of' Tanuary 7.

:(2) !=iDITI, Y.1001;M c~a 'is CHOZN. C. R. o0 th .Ie E;cc ietvr Z
B'Oory lio, 1924, P. 194, Sererco of' 5rnu-cry 26.

(3D.wfI I, NIcLU ~and: z:~~ C. R. of' th ~iey

:3io. , 89, 1023, p. 1157, so:ý.ca of Dece-nber 8.



T: luctratdo,rin eto the oft -trbscti by of -:o-n t "e tubect

tczoa i 6int~neusl~tcontc. Yitczocnad o the~.u~ henoditn chrcni
:n so i , c c .- int he C.1-I be tr oriýzi oL. thi encphii2

Th a:,a are in. kicrevaoL -'Cr: fsitc, ccýblis'ore t t, -uzc~to u fit
iote at-ic 1ix .~ractionv ofs $ccretw(o-r, r12 153)i lnOi aindl corc~n
ai~tnchl-Ii tof trcpsts v~ rhe rc~j11tibbýt~rb -leo.,it bof t'he1is virus, itsic

o~nteinecus irfctic o OIornn the zunjct c 'th .,.orcco,'lrteu.

!?.%,at u:.s ir-. the ne-1 of thi zm.s t 1&efrc "ir. 1923;atio it ouss first

c)r t a a Zk.h1e ofse Sri'.etho the -:cctiars 12, b92"ir .tJ& Sinr-hl d oent
th-~ ~n.to~ therc ricvee bbe , b:o.. ý:ob ElnatV'ur, nnr

i':ors ceint, ;.certa1- into Thec~v, c o n, ia thei Jciina hev
rcsta poszibale. in.ero~ iscn one tdesG zubier. tof theyiv Lonc tofe crlusc:Le

- i~c:~g io~-ti -',h 1.5c~cl tod 3 ac;rodne ioorein23 * red, oS>v~re b-

* o.~Dfthe Zd!naulcs, I.: bov. al thec necrtiaoc -oned I~ hs n~~
* b.Zir t'he 6s:~dc lfetoo ilec ý,ctirzseof orane thats otinz; or-e.:: _cF't

I.Aem, cn1er ath ther discove~red:toc~~ tl vother rc:.es4c naturar izrcue
Z~~~crt-i caC oei' t r *ulaa e- aonlbyii tJ atte othco vryuce

mos o:: r.ecr be. o± or the th esor)intatt*e ie fI.oecrnsl

"Doc:'r fon.-_tZLdar.sk oerfyI" toez'Acerons cl~re in the d mtof1z~ o-ri-

pact 2 6 ~DI,~CI\ %nr a zc:cd: A:- "6.. eel' tu'ache oc t'a _ c at
0i~.'-,, the ro 92k, ::.- ebo2, allintlle necrtch zoe15.ise'odls

Z i. -,`e.O and~e orVU-' 'c-• ~w2-,2.a2, .1



o7src it thzt d~ e on inocu: vtcc' vt cttcco ei-cophinlic virus
"1:.ýSel ",by irtra-cerebrcl mthocTý, c~n~ .,hi-ch hsc~. been. sacrificed four

znrt~2L-ter.

Thu.: it wc; a ouesti.r. of c eurforr.ntic. appoacrimq to offer
L. certni-.- ctrt.c'turo oan lyirx,ý in 'th~ mi 2.0 of arzanulomates. :ýO cystic

d:~c~it-~o L is -otioxo;d i- th,: vcr-; ;it is a~ c-~nttinn reit~hor f
~.~esn 010o t~io firor:is ;.r frc:! t~e rodau"an, in full C-3robrCl

5itbstr*rnc:, nr of the 2ca.-t rdrh~~i:.cetcil observed irn smeaar p~reprr-
C."ion'. 77:r0.or-or, the utili:"od nethods of coloration (homiltein-:nocone

a- isZi..hl-'XeoIse n) nexct, r.hcvcd~ th,-It tic' forn -ticns, i, C1ienti'nn -,r
clo~rý nr f~~ rlp- A. 2r r for t~hc intorpretnt ion. that Doerr

- 1.vk-icorr to the coubcz cbzrvad by themi, he ra it is textuoc.2y:

"11" cor-uzcln: d -crited v (1) be r._crcorecis.m , opinion shared
b:! Iee 1>Ci~: ts "',hc. vc, hC.ve Shlotm o,,r -r o l'_r0 tion!: 1-L D-_ce::be;:.

.. qluite --ýnticular '-ru"-erce imi~oseS itself, above ell. *whan it is r,
ellle.-t i. cr of declcrnticrns eon-eeri.nS t~he centr:,- nerv3ouss System, erd pxi ci-
r:t~lly ela.:n cnc t*tilizes the etcsof colorcticn u:hich n-ut in. ovidtence
f, -A*t e 2*. -.,ýts (cci..fc!t crr-c~tcrc) 'les ; hv ot hc-d the

oc;c 'i on, to r e~ ~ :1 of t-hae zi rnb 1 e c c. rtl'ro 6rescrch-s ~t tlz

;rti2 ~i~ i~ to1zCW i tji r._:rUl ts. A t" C azcib d corASC5
S', i~ sill2.1 !z:= c1s.0 to now' i-f tŽfelast ones are prvi:s ~ S .

s-'ch 'm3n~~ic-nd.37i sol2.t-) -re in relationship udith t~ho atio_1oý'

It D'z~s£c i hti oeXrr anda Z/ckrwky, in- oI zi sactiorno

the 7.c r e o r 1 c L cI t o - ad s -.o r as o . l n- i h lit cz ga - c .r ni C Iý1 i , th ey 2;rve
bi.t one noctdescri,;tion of thci:: tinctorizal afffinitios,, since they
tJ.k o I ~ i-fz c -rzc~er, %:iicn is ccr~traxy to reeslity. L 3ur-- er :nore,
t' el% did n-ot cfr'. :t :11" of" t'ho cort-itur. Ceirbe in C Llr

occuerc: t~L r::iicc t-j::7 le-cs t:Lc ch,.acte~rist.-.cs vhich
_-.'.:e of "hem, n~rotozocns lni 4 toc t*Ao 6rou: of 04 ,11Cronoridi~s

It ISz On-'_x C;-o~:~ 27, 2,-23, -ora than. r, :-.or~th fe~r the -nublic-
Ctior. Of ou-r -Cte tJt- ~~ c cccs sn'd xhen. our throa first
ccr.:unici-.tions tht oerr snrd Zd&ensky (1),rtrr:

1.,ril 19:-. '11* tie, t~hey &.escrib- thle cysts, of 6.hIich tUhey gjive an
illustra'.iorn, and realizi:!Zg th.:At the scid-faszt, ch:.rCcter, n~entioned in

tirfir*,st'cork is not'hing- 1w.'s the-_n certcirn. leiz iven tha__t n:11
tbis v~as ~esnta dby our fo:_ý-.er ~.okOno casks hl~mzalf for vhact- r-eascn

(1Underlinod j-n tho to::t.

(I' IBC.ýM Ln Ze..:2Y. .hwiz1-rý_cha rod . 'v*c'h., 1o.2, 27th. of
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Doerr er I Zdansky pretend to deo.cribe, in this second Memoir, a "
srgALjL4', (Hute kQDu2Au= u gian 43M PAPALITN b etc.).

e
0 0

Our researches wore nearly finished. when we found, in a recent
publicat ton of Mc Certney Q . cit.), a bibliogrophicsl indication of
higher jiterest. It concerns a vork of 3. WriSht and i. Crai~hard (1),
orpeere4. in July 1922 and concernirng the study of an infectious drivirn
.!,rr1Y53 of young rabbits. Th•:•o tuthors tried to tronsmit infantile
rnrclys3j to rabbits, without ascces elsewhere, vnd, in the course of
tsese te atetives, obsorve a spor teneous irfection manifest ir itself by
drowsin(i3s, tremblinga, peralysis, and tenninating itself often by deati.
The ner',us system of these yourg animals show inflammatory end necrotic
lesions, in the neighborhood of which one declares corpuscles havirnp th3
aspect or' illustreted elements. These corpuscles contain one or two light
jesiclev, are 4 microns in length and 1..5 microns in width, are colored
by the Gream and have n relative acid-fnst character. Further more, Vri ht
End Craighead declare the same formations in the r jel. in the lighit
cf cansa-oulus of the hidney and also in the urine of infected animals.
The authors conclude that it corcerns, in the species, a microorgzniam
belogitng, very probably, to the group of protozoans, in etiologicel rela-
tionship with the spontaneous Yrrcldy of young rebbits, malady of which the
Iropegation would tnko) placc by the intermediary of the urine.

The coriparison o:!' microphctoGrtiphies thrat illustrate the work of
1hright i nd Croigheed und of our prepcrrti'-ns show a strikirg ressomb]rnce
tetween kconrholito'ovn cunicim i and the microorpnism observed by the
Americav authors. Evwrythinr brines one to believe that e izcotic prrE1ys.-s
cf youni, rabbits is only a particular form of spoiiteneous encephclic-
nyelitil, studied by Bull. Oliver and Twort, and thet the etiologicol
agent ti the sc:..e ir the two morbid processes.

If, in the futurg, the hypothesis of the identity between the Tzrs2ysia
cf the ycun; rabbits and sponteneous epizootic encepholitis found itself
confirmol, we would regret that r.t the En ncephfitnznn c u denomination,
rropose. by us to designate the etioloCical ecent of epizootic encephrlitis.
the nemei of Wright and Craigherd could not be edded. The Micraroridin
that provokes encephalic-myeli ;c of the rabbit bed to be called Egj .-
S•,, €, (nov. apeo.) ltright and Craighesa.

() IGT and CRAIGHEADn. or .atapgrm YA., 36, 1922, p. 1s5.



EXI1ERIUTA L •STt)LY

N GC3]ALITZ0J-N GUbIULI lIJ RlLATIONIH1P ',sITil THS NBUIU H VIIUX.W
enger al remrrk. _ Experinexitt.1 study of the etiologicel role of

Ech t uninul implien the two following reserves,

1 "he existence of a ep~zootic infection in the rabbit, infection
whose frequency seems to vary follouing the reGiors and the rearings, fact
tiet in overy tentutive of tran:amission by inoculttion one must keep in
mind the possibility of a srontaneous contamination of supposedly fresh
animals. Luckily our stocks of rtibbits, or1~instlng from the ierisisn
region h:.ve shown them'selves to be exempt fr.,m epizootic encephalitis
eraept for a few very rezo exception&. In fact, on nearly 700 encephals
examined on amear preparation and on sections since the discovery of encep-
bhlitozc.in, we have onily met three of them showing characteristic lesions.
as well as porbsites. It results that the causes of error in the inter-
;retatic•i of our results are re3uced to the strictest minimum. It is
not of t is Eame results in ex;:eriments on the mu=e, animal in which th'3
cerebra:. Mrrornegro c is infinitely more frequent, as we will see later
cn.

2 The evolution of spontaneous encephalitis, or ofo chronic enceph-
elitis provoked experimentally, is of the slowest (Kling rnd his colla-
borator.). Slow also is the cerebrel development of the Ence-rhalt'&oa".
It is gcnerally necessary at leazt ore ed one half months to two monthz
in order thct the encephelic alterations become appreciable and that the
jeresit( can be disclosed on the smaar ireparaticn and on the sections.
2t follows that, if one practicec inoculitions on a great number of rabbits.
It is nczessary to keep track only of the results furnished by the animails
that survivwd beyond fifty to sixty days.

We would conform strictly to these indicetions in the interpretation
of our experimiental data.

Tho = I (see Annex) shows that, among the rabbits inoculated
ivith 7ling's Sw3dish virus (rootstock lenriksaon, seventh Soneraticn
rootstock Karl, I 1, second gereration, of October 6. 1922, conserved in
diluted glycerin), two presented intense lecions of the brcin end also
poresit'es dieclosable on secti(r,:z. One of tVese animnls was socrificeC.
¢,re hundred five days Ffter the ir.ocultion; the other had been exminr.ed
the one hundred fourteenth day.



"The cherooter of mnicroscopic modifications and the morpholor-Y of
ESice~hnl *±.%nr~n correepond to tie ptrticulerities of the saame les ons
end poro sitea declared in the r. ubits stricken with spontaneous anehl
itis (of .PFlut III, fig. 2 ard~ 7).

II. 8r~r P11on?,rr AUAJZ. IU 1 REJ.-TVINSHP 1.ZTH C. C. 7e;ORT'S
SPONA4H)U3 4,CL1iAALIC..MEU'rI5 CF TJrS RiDBIT, LN('1IS1H FtOOar'TOCx). _-
Tae fir.- glycerined virus 3ent by Mr. 'Iwort zerved at t'.a intro-cerebrAj
i-iocu.',t -on of rrbbita 9/T and 10/T, of which the clinical cnd anEotomric;,l-
pstholorr-cal observation was ex ored pege 662. Irn both of them, Enc'i'Jv :ii-

JL)nn%.s found on the level or arcephrlic nodules.

Furlher more, in December 1923. C. C. Twort was kind enoueh t~o cor.'er
u~on us Ln London one of his se ',ntcr~eouely cortemiroted robbits. The
brsin of this animcl, (discreet ie31rns) wes inoculsted, in the fre~sh st,,te,
in 6 rat'hits, secrificed or dec-1 fro-.: the forty-selcond to tbe one hundr'od
sicord d.iy, .5 offered parasites. These lasit mentioned were present, now.-
in the cicephc2. now in the kidney. TNo rabbits hr-d a parasited nevrex-3,
while tV- ee others showed cysts in the renal1 epitheliuni~s.

MU.± (n1). .= tu Uývitfn = f Pxi~

'.'IT~ s).Theihiner (M~ilwaukee) inoculotes rabbits with znatericlo oriz-
inatir.c "ran, human enc~ephalitis ce -4. (liquid carnbrospinerl), r,d dec1 :O
sozse le:niont, of the novrexe resse:;ib.i lertcso ,Iz:to rc-
balitis 'r~erinE~itis, peri-vesculvr cnd nudu~o oiska). The ieuthor !io%.Gv_-r
va~s part,.ided, like Kling and hic collaborc-tors, to have ex-rismentolly
tranamil ,ad lethargic humain encsB'lai tis to the rr~bbit.

(1 Cuncernring this. we %,&r.t to attest tilat C. C. T'w.OCr sc
r~t-tia nrml before the first ubliceti~ns of DOL'C' and ZLJ-ý.'iy rL-d
of "I'V41,1TI -nd his collaboretor-c. In. fact. at the time of our voyo.~e to
london, in December 19 '23. C. C. T' " 'T showed us oections of' ercephFal o,;n1ta~.J.-.
Jr,,S parr.ý_itic cysts. Convinced of tha filterability of the s[oIrtcr.ol-us
enlcerhc.:Ic virus, 0. C. TWOIRT heci considered these cysts as a secondary
infacti(;n, vithout etiological releti.ý,nahip with the s=alady.

(2)~ THAIM,10.* 4rb=Q Nnr~a ZXJ Jý~ .5, 1921,



' -

... .. .. ... .. .. .. ... .. .. .. ... .. .. ..

Fig. 4. _ Cer.ibrc.2. nodule in rabbit 6/Y. ThAlhajjzcr Y_~a
.a, norv.) colls; lQI, Iltsmatio coils; L.fusifo.-m cell; IL, cyst citii~
,rcerbhc a~.= Giemia coloration.

Mr~. Thalhimer was kind enou~h to send us several semnplas of' his
virus, ýons-3rved in diluted glycerini. The irnocule'tion of thizi viruý ii. tiu
rvb~it '.urnished us with renults consiEned to Prtoo 111. Cne sees there
:he-t 2 vabbits, 6/y End .56/V, inoculated by cerebral method. with rootztoc1--
C'halhimar 400 -4 2,were st~crificed the one hundred fifty-sevent:A ~Cy.
Both of them prosentrA cerebre:.' end rnesocepheilic alteretions, consistilig
:.n zmenirgitis ,qit', inoraonuc leerv, peri-vasculair disks and nodules conta-_nirýý
oe~rio2.y~ed -olynucluera. Typicel pcrcý3itea wore distinguished in the
oncoph,,Y of the rabbit 6/Y (cf'. fiC. 4).

It rý.sjilts fromi it that ±, ''t o ,

1 :A ja 1,1 ursac C4 J~ idz erncenhelirz Z=

.~C2~i.~TEOF US{ 1PABB3IT, RAUl~.iOOTS'TOCK~.

A. __ CGUQL.,TIG1 BY I-TA..CC=nAL 1Y'NI0D



a) our f'irst experience c" tr-nrmsmssion was masde with Perisien virus
rc~bb:. ts of' 6wedish oritdin (Trton IV), berides, ccv-,pletely ur~krc-ir to

i, s.In fact, parciucdod 5ince .Tuly 1023 that the encephalitis -rovoriýL:
1,,, !M:.: rrnd his coll'aborctors vr- '.u to the 1oc'nlisation of' the z--ortn-
(!~u orncaphr-lic virus or, the ncvrrxc, otill un)'snow.n at thiz epoch, looccl-
:-zctii-n facilitated by E treunitiaza of the nervous ayatomn, vra proceedC6e
In. the -'ollowing mienners

Fr-mr the stock~ of 12 younj 5welisla rabbits &sent by :-r. 1Y1incg, wo
tolecto 10 of them, which we Irocul ted, by cerebral m~ethod, from~ frc.U.-rots
(;f onceohal of a Pasrision rabbit supposed fresh end that had just been
!;ccrific:ed (rebbit 30MV. Ile hd thou,-ht thus to roc'lize t'-iL tr~ur--tfwr,-
of the *.-rein, destined to ~--.ko the trnaiC4. c-~r.ter. Tht 10 'zblz :et
..oft :14ve until Cvi~ beecinn-ing of October 1920, End it is tlien on2l,', t'lt

v; ex: ~tho brrin of' rzbbit 30O/V, corsidored indemn. Now, v:e dizccv-
ored th~re, not only the c arz.ct-ri~tic lesions of sponttcneous ernce-hcitiz,
but Lti'l Ence-,helitozoar. SjjnIci~ c5%-ts (see fiL:. 5 erd 6).

Th: s exon-in~ tion shoiued t(. re thus, sftfpr~ crls, thr.t in rer lity t~ie
:.o3.c& rrbbits he', been ir.-c,'1: 'ed, not w~ith L;o-- ~~ of

iý,cerhn. , but *,.ith n stn .-er.ioic); ofovrr-xa contcf ri.*r,z, the o ~of s~ 3orlr.

Th raz*ult o:~ 'his f'irst (:-r4 on. t is rocordoc~. in. Yrotý(%ol !V. Cro
.sth ~r*; thct, o~.r~thc 10 r~c~teL rtbbit!s, dce or nr cril'..eo f'ro:-

,-,li eiL t--third to th-, tv.,o h1-nrcd fcrty,-ei~hth dry. t%-.o ozn:' v.y
:r~cecebr~l le~icns (rebbit3 31'/V -n~d 3ý9/V. cocrif'ieco- the ~hy~r

-.nd the tvo hundred forty-ei-hth a'.They sý,o, to hcru o! et i~ufr-
;eiri':otion until then. A tli1rd r.,bbit (rabbit 32/V, dc .th- c3i -ht

.th

fl-ttornod nuc4.ous.. .X.I-
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dky), of *ered erncerhelic joltern-.i~rzo, without det-cctable parccitos orn
t ia scot . -i. On the other hen-1, ii, the 7 otaer nL.swe ob-zervad
lisiorns ý.c L2'-c,'rh1itn-znEn, be it it-. tVac brrin, or in the kiursy, or in,
ýýi t%,-o ýrtrcnz rt the soen t:L-io. Thore waz, thus infection in 70 P. 100
cIf *he c!-s~s. Here are the resutiit obtained, folloving thoex~~o

B~in 7 positive caies on. 10 . . . . . . . . . . 70 P. 100
Yin-, 4 Aositive c-izros oni' 7 # 58 P. 100

C.-e zran-zt rote the t,9 sn nt i t2o'c re cneZ I lrct-

T'ist is mnderctcndable. if one -.ckor into account the two fo~louins eCisLid-
er'ctic-n, :

Fit it, the micro'-r~aniL;-- h.cir.L depc;.itad by j~roups, it is neces~r&:'y
to e7:x.!. oCuite & 'Lurge) nuriber of jrorp~roticns bý1ore diecoverinzc a cy.;t,
cr pvrvý Ltak' Po~ulas. It is p-c::c ibis thuc thrat ouch ext;.~inrt'ctnD res-t
neZ~ativc , des-ita Itaa reL.1 pres~rce of the microbe in the encephal.

In ;he .sC c.nd rIue the *n~dtlcr elterctirn beinz the expreLaic-r. of
r. defeni;3 reaction vith regerd to the enceptinlic parcsite, one Cor.ceivea
thaýt ct 1i Livar. i.-snc.-t those re:.cticps end in the more or loea total dezctruo-
tien of ;he sie.Th~jz is x-.het ha-' enz cqvite frequently In the X-dney,

'5~ei~11 fee in the ccursc of this Yýemcir.

b) In a coc rd iierie of e,-3ri..: -rtvs (Pcoo V), &r, emulsion pro rared

:7 ~ ~ * '-C C'in-

.~.biZ L'norouc1oz.ro0; ýL, vc
~ .~'I col; ~.,pi--*ntrry c1l

~~L n, rise cell; Zcyst
~~ .~~ containing Zr-cor.1ih-. .n

zosin-orcn~a-blue of Lh'z.rc

'Ii-.Y*-.

~r1
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v Lth th:, encophacis of rabbita :4/V, 3-5/V rand 41/v, corntairninz 1--iQto-
7oers, i.a-: in~oculated into .5 rabbits, by cerabr&.l -:e.thod or by ptýritcne:ýl
:;othoa. Those ones ore deed or vere 5o crificed frorr, the Lever.ty-fi~'th
to the cne h1Undred forty-seventh d-.In 3 of them, the Ec-.1Cjtr72-rE-
vvs fou) d eit~her in thae brain, or in the kidney. or still yet in the ti.o
crz:.r.s ,,i=.1torneously. The frecruence of the positive inoculations vmoO

Irr~60 p. 100.

c) The ancephvls of rabbits 361V, 76/u Cnd 40/V, 3nolosir-. pnsrsitas,
cared~.pjrep~.re P-r !?mulsicn t~it ,,,s injectet! In the br5nin of SsýJ Lr"

z:tbýý.tzs; taoce wareo d-ie or were sacrifilcea- fromn the 78th to the 1l32--d.
(:y. I; three of the.!., we noticed Erc3-h-1itq2o~r.- in the brcin or in. thse
1-idney. The peroerntoae of .,ozitive inoculatons 1was froni 7.5 p. 100
(See ix.too VI).

d) The result~s ware less fcvo;,Lb.1e in z fo%,;'~h aries of atteL:tS
(inocu1:,tion irn 6 rcbbits of a i."ktcre maode vith the br~i,.s of rabbits
,J-'V zr.L ý7/V, both of them: infecte&l). Amon-, these (e.Or LZCriýcc

~r:.ta"~ ilotn tc tie 12_5th da3 ), only o.,e r'roveC to be con'cr.&
"ka'bbit 93; -reseree of ~ch~'in the kidney (Soc ýXctoo VII).
l'erconrt. go of noz-itive inoculdti-ýnsj 16 p. l00.

Th:se atter:;ts chow! thct '.t,-~r I

,j x~ z]ý..U Taa- frequor~ce of ;)oZitive ~t.
c~n v'r. ý'ro~m one sorie to the other. In. three~ of our ex,)eri:.lents, hd
:'renuen-:Y o3cillated between 6Ccrmd 7.5 p. 1-00, b-Lt, in a fourth trial,

P. ICO only of inoculmtad rtbbitzs hov.ed thoz-,elves to be pmr -ite
.aose rrv~tcser s.ttribuablo, on the one haenr:, to the richness in.
*:ormn of the injected nmateri~.l, on. the. other hond, to the more or le;:s
)ronouncaod receptivity of the n;z ir exporinment.

It is interest irZ to stotc t ;.&t Aaý_ :1a ngetli-i v~ .

It was ir-po!-tiiblq for us toý 2reciS3 the reaeorns of this 'reraeronce
of thc .er~z for thie ki(~ney or tor thinr brain, but the fact rests no les--
.r~conteAtsblej in certain reby-its, one of these orzornz shows itself' mcre

ptth,; the othier to mttrmc ta ~~~tt2L nd to react by zeroo or
..oss rr,.nouaced hizto~ojicr.l a.lterLtions.

e) Poiitive results were obteined by inoculati-n of per~sitec. =cr.sl
(-3ilsiý:i.s I.,- the or~ce-,h1Z of fr-sh rnblbits. -Tcj= V11I showa t.-itt
izong the four aniiwa13 infectec in, this manner, with e virus oriC~irntir..,,
:'ra.; ratbitB 36S/V, 76/U and 40/v, ar.6 thot are dozd, or were oecrificGoc
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t'-( t 7l-It to the _.32nd day, tVirere cý;,Itrricto:ý the rilc' (75', 1). o
Ma~e wls discove:od I,- the urng in the kidney rr:d in t'ie
e olch&a. In rdditiort, in the *3:p-.eri7o.at thut is the object of Prt.~l 7-;,
crne of t q~o r-cbtits inocul- ted in Vic brcin with a porosfited renr Ic-l o!.u:sýr,
orii~irct in from rabbit 37/V (excminizd, one the 7.5th, the other the 11.2th
d&Y) . Wi 3 contcacinatedI (presen~ce of garms in the kidnrey) . An araloZous
rý:,ult %-is re-istered in the eocirne of' triclo conzigned in Pr:tnrnl X
aind X1. There resultai from it tna~t &t the axa:-r,,lD cý the erzce,,hul, theI
lddr~ey c 1r zserve for the trarnonissicii of the ixnfectiý_n by intra-cerebral
inoculat !on. The frec uenoe of positive results seemed to equ3l that ..-hich
canials:rc Lnjactcn oeuiie h mlin fprstdbnn nit
crnia obsc'vati~none tlssteeusoso ;rst. riai rt~

B. __flOCULTICN Iiý TL- SCIATIC MTRVý.

A }:idney arnulsion of rabbit 42/V, contninin6j ntuaerous Ern_-ltý
w. 3 irnoculeted in the scist ic Y zrve of rabbits 1.5/i' end. 36/a--ý T`13

firz-t ol' taose cnimr.'3 died the 103'-rd dry; the erce: hnn! rnd the ki-Týy
ierc -r.pasited (1) (see PrcocnI a =) he second gni- cil wgas srcrificed
the 1161, 1 .ry; absenco of Ence' i~ito7,osr in th3 br~ir and in the kidney.

Th:.3 e-'ýperinment shov,,a that j!jg rjnnsiblp = trenmtgcer'hr itis

C. __ i'CCU:iATICN BY i.-T1ViiAqJ.r.~1cus V=rhol

Tho irntrz-vainous method sccnis zo lend itself to the e% 1 'eri;;enta2.
l'ri-sr4:siori of eipizootic ezicofr., litis. An experime~nt, resumed in
lloo XIm, zchow'ý thet the fo'ur rcbbits izijocted in the rnart-inal vein of
the ecr, with a kidney erz.alsior. ori,ýineting from rabbit 4~2/V (presence
C1 ng EM i±11-t7.~)and that died. or were sacrificed from the c.r. to

the lllK;a day, were c,;rtpanirctcd. In two of there snimels, gnce'-h'.1tcz-:r I
'ves di- ;in~mishad only, in the erco:,;hol. while in the two others perasites
vere do'ol.red in the brain or in the kirdney.

Th:-s trizal proves that III- irfrntir. ja trvrs-'issible IMinocul-tZr.
cI' viru:: in the circulatory strecm (see :TtoQ X1I).

(1) ~Absence of parasites and of lesionui in the inoculeted sciatic .
r orve.



0 n- c lt D in: t,..3 r,:hb.% -1, 1y intra-testicular method, an emulsicn
o:-' ence.-,-.cl and of kidney origivr~ tinC frnm rcbbit 71/B, conteining some

~ (Prntccol XIII). 'ghe first of these renirne1s died the
_5"th dcy thi Secoi-A ruccumbed the 54M- day. In one, as in the other,
%o. found: parcsitarz in the kidrno-.. 'I'everthelcss, the exzminsticn of~ the
tuistic Ie,:, p::tcticed on sectionE as woll as on s~mear prepcrrtions, reve" ed

neiher:ppr.3ciable elteratiuns, nor &,.-ce.-,hrlitczocn.

"T'hi- eyoeriment s,-.owx.: that xnicrosp-oridian infection is tr~nsxrnissib..o
b,,, inocu*Cti!zn of virus in the t.:)stioulcr tissue; it seems to overcome
t',.e kian:y, without localizing to be,,in with on the seminctl rgltnd.

E. * IFZCTIOL-iZS C.0" ZL PiIATC1,ZAL L!ýZUDi.

In -ýcertzin number of our rabbits, contnzdntited experi ertnl:.y, ure
vk~rifAied a quite marked ascites. The exTanotion of the reritorncal liquid
broughit -Lo lirfat rare lymphocytes, but it was impossible fhr us to find
fljc!:h *1=M rores there. Th&-e presence of the ascites. explains itself
bY the a*'istonce of renal lesiors, so frequent in the course of epizootic
oi-cophali tis.

Asc~ites liquid was injected., by cerebrcl miethod, in a rabbit (Z~~-
col ZIV). This rabbit (89/B) wes sacrificed the 132th day, without beirS
visibly arosited.

The peritoneal liquid does not seem to close in the njrnnr6n
&!rrns, discarneble on smear prel.sretion, or by inoculation in fresh animals.

F. In~CTION BY COi\W=C

It itas inteorestin,7 to establisa ilf tie r~abbits placed in the samz-e
ccne as the e~:Cprion-,1tnlly infected toniT,-ls -v~ere susceptible to ccntra-ctir,,,
o~izootit: encephalitis. Two eeizctsof this kind wore reclised (cf.
.F otocol.8 XV and. XVI).

In !;ie first one, we put irta cu~ntact two Qj!'-dj.! rzabbhts 41/VT cnd
42/1', vziti the great, series of 10 nilshavirdr r3ceived, by cerabra--
method, t-io virus of s'ior~trneous or~coha litis, Pcrisian rootstock (cf.
E~t~o IV). These two rabbits lived in' contact with the others durinrs
165 and l17 days. They' were ther, sacrificed. One of thoem (rabbit 41/v)
sir~owed noither lesions 0, nor The other (rabbit ],2/V)



cffrad 'LnterLae alterL'ticns of t. o3 brl- in and& of t-he kiý.ry, i-,ith tho
~:~~~of quite c lur-a nw~abo' c,' zLts. i~i a.o 1,ircist,3 htc.d
ýz :cu ir the urf.ne.

In ý:iocorci serin of' t r iz c. t -.o f r a:;a h ~ix 1 z w ar e, c u .c i n t'i -
c~ý a-- ti'7 coutz~r-;nvntod rcbuits 331V, 37/V trnd 42/V. The fir5t o

thenc r. bloits died t`., 630tha i:yvaout '1aalc;,b or i<roto 'Th~ 'c
crne wc-s 7:acrif'iced the 119th dry. Its brinir . s woll as its kidn~ey pro--on-
ted obv:.:)u alterictiorns and some 3ctc-lc'otnnrn.

Th( re5 rea'Uta from it Chet tho rcbbita thrt live durir.C E quite ;rln
,[ce ti:.c- (119 to 147 da-ys) in Cccitcct w- the '-, crrer or

r. 'Aoo ~cor~trrict th'o inf'ecticri. The ILttec firlishes by loc lisir.-.. tz~elf 4:r. tho mcaphcpl and on tho kiaioey (elimini-tion of the Lerr;- by urin-

W:' verified, m~any tim~es o;*2.r, t'e a reserce of anores of Er n
icýr .n the uriar~, Zathered to~ethcr j~aLU by ',ressure or, the

1;1ýddcr, or part mortam, by vericJl 2uneture. The sznaor pxre;pýrctior.;,
.oLdc %:11h calot obti irked by cai.tri±':uC- ti n of thrŽ uri,-.ar., Lsecretion,

:;hov:ed -1ct3ý epithelii.1 cells, ~rrnulou3 cylinr.aaz, ubzolutel.y t;,-icc-,.
..uoye an~d s-ores. The ex,.rrj-_;n-at perimitted to establih. that therea
npores, pra.-o.-.t in the urine,.~' ccpubok of 6ormincting end of' conf'erirnZ

.moh -itaS to fresh rabbits (cf. irntnn 'XMI) .

In one of thiese ea- -eri ments, so:.-Ie urine, Gataered up rc,-rt t--
in tw.o rr.b'.-its wsekn:! :ver :cr~zited, v"i irnocu!.tecý, by cereb.'cl

:.3thoc,", into robbit r1. This -;ri-,e corntairned snores. T~his uzbitwo
znccrif'i~ed the 123rd de~y; its Lirci: &s ;.;ell as its kidney conteiried

.tmcejtý Lsous;these orgcsn wjere obviously lesioned besides.
Onuj can trirnsisit the irnfac~ticr, in dr isei~ the u~rirne, not o r. 11,

'.y c~relral miethod, but. quite 71:. Thus in' on~e o.' aur tria-s
urine c-Ilbected in. v~.vo in r-blit 4`/VfPrezcnca Of' ;orLsites in. the 1% 1%~
:nr.ad in I he urirnary sacortim~~s.s ti ci.itrdto times, by
.crobe, -;o robbit 190 ('erc~c~ VI) he aizbwrs sacrificed
-;he 102-:-d dicy. Its kidney, as x ý s its brer in were stroraly altecrcd
;-r~d cor-ained OPEiO-s~

Thý:!: tri,-lo showu that t~i-) urj i-o of' ey2ri~r.znirnLJl ir fcýatni ni-->- 1s,
or L!Ir ,rC'-uZ.."1 contc-;.inctod, o 7 oncboso.-ro;~.ioor :jarr;

i.- in vir'blert wher _____________

(.The kidney was exernin,!- I~t 3r, -when the rcbbit w-za cacrif iced.
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Suc~h results ere very favo~rable to the hypothesis of naturej. trPensmiai-
tion of~ epizootic enciphallitis 1;, cnotro-ir~tastiriel method. Th~ er
.ultip~."ine in the kidney,0 elI irrts itself by ronnl ccnaliculua (see
1hv.-ntnr III*, knvades the urine nind thus corntamir~ates the foods. The
z-poro-, deposited on these foods, cr3 swallowed rt the sam~e time as thely
Cro, thos,, by a still imprecice :;c:i z ucceed in crorsing thc. bc~rrier
1.hct op oses them the buc~hu-p~hcrrn,-eC; end &.estro-in~testinal rMcous

bemb~nc~z. Do they garminate in the intestine itself' ~eteyegoe
Iy the leucocytes that trE~nsport thorn elsei-;hero? So z&Lny proble~s thot
rest to be solved.

11. 1_ I T:L;- VIR=t 01' STCl TLJ.:ýZ0IUS S-NCEi :-LITIS- J. '1 VWL

In the baeginninrr of this ,en~oir wo. szxw that, accordirng to IElirgC and
* his col!ý;bo:~tors, tha so called "Swsd4ishna virus would be ceal ofC

traversli--g the filter candles, ir. norcoldin, In the specie-s, -;t u;cild be
C c110st:-.on of-1 a A";-Itaerble viri's, sinii'Lr to the eltra-virus of encephal-
tis (1L:vc^d.-ti crd:--orvier) , of t~he herpes (Iauger and Leuda), of thsý

Ytolion'vclitin (1:ýndstveirer cr;C :cvcaiti), etc. C-n his pcrt, C. C. T%:ort,
b~csir.- Mimself on si:;p e e2o~i cs, ernvisc!,ed, he himself, the viniz of
c~pizoot.*.c a:r-ceph-'lo-myclitis c:- c. !erm belor,1inS to the -roup of invisible
C.nd fil-larcble microorgc.nisnms.

De::.ito the microsporidier. rs-ture of the -1,tilo~oic&J saent, denmor-
stxtr-ed by ouir obeervction, vie eypari-zentCrll.y resecarched to see if thisc
,-entl w.::: czusbie of trcverczin.L; tlic Chaafoberlqr.d cnr~dles nos. I arnd 111.
ThIfe dimcniior~s of the -Pr-n1hn1itr nn spores render very- little probrcble
t~hair f.-ltertbility. It is 7-ocnrible however that the r*.icrCosn'orjO 15
compriscs, in the course of itt cvolutive cycle, unsus::icic.is forms,
tmn 21leo~ to cross throug h thsa filters. ';he~t does the exporiment
shov or. thic subject?

Wý,e preýý:red a cerebrnl e'-rulnaico rich ir n ~h~imo thnt we
-'rt cc;.ntrifu-ed, then filtered undsr prensure through e Ch~rnberlerd

crrdlo :-o. IZI (st-erile filtr,-te, sco T-rnt~ocol "ZIX). The filtrotwe v.Pss
iccl;dby int=a-crtncl~1 ''c i:-to 'fou-r vzbbkJi ts , t i t tc r C : a cri -

":iced £02 Vh 8tt:te I28; Not one of them~ presoentad seic
C-r 2 Cý !

Ir r- s-3cond series of e::intl, te 17'iltrn.te (Ohr-rber:(ndO c'n~d:.0
-,o 1) , pr o rard fro.-r two er c Ih,,- I c c rt Pi ~n J - pvr; c -- s it as , wts c ni n i st cr ad,

1)3 int.r;--cerobra-l niathod, to 7 rtrbbits,. Thecso da,* orwr acii
4.r oz- h o 10 2 nd t o the1 11It h d a,. T *, ý rc0sut I t s a i Tn r t o Vt--e prC a3ar. -
total &*:scr.ce of microsco ic 5-er.t ,s rd of :)arcs-iteS, in~ the brcir.

ca~ a iel nS the kidmOY (Clf. Jrc-tc,1 -



Cne z--, conclude f'ro,- those 6ifferont ro:se~rchas that the .2n-n~ n -

I. VI"tJ12"1CE OF TFIL H o7oýr ~v5crri ,Ii
e"or i.I~L33rCILS MIMI~~A T.12 R;'.flIT*

1 ',;ir~oa C _ ur exei~~son the Ozinc: niZ: Pre too fewz to
PCXrm-it dcntv oc~SiOYns (s~ca Moool CI, =11 A~D =::hI). In

a~i~nls :Tfcctad by cercbral1 or poritconosl method, end wh'o survived from
fiflteen, to forty-one days, we foun~d reither lesions, nor porasites in the
k dr.3y o:' ,brnin. It wos the saan.e thing in guineo pigs sacrif--ae d tUh e
ICt-th ';hovover, in orne of thcse lost animals, it seemed to us t-hct

a micros-oridicr was dotectable on the s-mec.r preparaticn kidney.

2 1")C G. AJ dog e iouteb irntra-crr.niral Method, wvith*- a
cc.rebr- .- ewjlsir'n of m-ouse coflttIi,.flZ r~u:eraus The
Pniima2. v.,ctubed the 22n~d day. One ve:rified, at the necropsy, an intor.xe

cvn,ýestl.n o;' - oninp~ ond -o thae brciin. Cxitc a few sporesc wore
df'scorr,37, l.e on the sm-err preport 4.irns. of encephalitis (see Frotecogl M=~V).

3-:jxY__Acerebr-l miu2-inr, of -.ouse, rich in E, e 1-F1t~o7.),r

w""S i n joc t ed i n t he b r -i n o f a 1 ,, c i v ayn aor,, L. '2h e a n imal , s --c r ifi co d

the 32nd day, saotiod neither microsconic elterations, nor cysts or micro-
s-oridir-i- s-,,ores (see L~tcl=V

4~ :UT. -_ Control researchesý essured us, first of ell, that rats
o:?irgirxcting fron Vthe same recrinZy of the Pssteur Institute that -furnishod

oir rats do not seem subject to & spontan~eous infection by the Sncer~ir-

jtc7,nt-. -(nct (1). In fact, tho cxsminati,ýn of the brain of twelve
::cesh rci's showed negetive, on the smeaor preparation as well as on the
sactions.

In i first seriss of excper-in;ents (see Protocol, four rats wecre
irnoculct-)d by peritoncal mnethod, w-.ith an anulsi-)n of rabbit brnain con~taining3
qizito c :'e%7 Zrcerho1ito7.oan spores (rabbit 42/V). Theseo animals died
from the 22-d to tae 67th da-y. Tvo proved to be contcminated,naey
rat i, doed the 22nd day (prese--ce of mierosporidian spores in the peni-

tonecol c.,lls (see pego 699), ena rct 2, dead the 56th dey(pearsites on

(1) It is tho asrme in the fzuinea piZ (nine r~egrtive results on nine
raxr~irmt Lorne)
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1)1 :1zr i .r:t ioxi of encepas-J.)

Sresult in , secord ne"JI.or of' trir'1s. This ti-me, we injocte'd
t'lo pCril-or-0:1. crvity of four r'tc -. kiarncy c.-.ulsion oinc;j.from tho
c:-i-. rcnb'.it 112/V (,r!e-c of EZncnjj-!itozo,.r). The :r~iniC13 died foMM- th~e
3Ir~t to ~h ;'tro d,-:. R~at I showecd t:' icci pcrcsites in the 2-Jvnr.; :?,c~t 2
o&ferod, on sr.~enr -ropcrrntion, a.poro-, locolized in the enco.,-hel (see

5 IcE.-in the courra of our ronearches on the traramiscion
of spouti.necous erncepThtiitis to the. mucoz, we examined sections of br:air
cf a moi:3o ori,-:inctin.zr fro-m the reatinz of thc 7=czteur Instituto , Cr~d
vhich hr2, never been inoculcted. 1..e there deeclrod, the precerce of encep-
slitis lesions Crnd of~ typicnl -icros-poridian cyats. LztL-cr on, we 3ccrificed
,n ice lh:-vir.Z lived in contact of our contominoted r.-incls anc& 7 othorc

c~rioir..ztin- directly from the Tz-stcur rez-rin-. The first series comnrized
-.?r-.z:1ted mice; 3 of the cnirncis of the necornd seric offered Encen ý',Ato-

2ocr.slc:.e in th"' ar~ccphr,.

Lt rosulted from these fix-:,t c:ir;tasthat tl T-o!- in nrb hie

'bul ch.r'rrcteri tics ~ ~~ohlit ozovrn cuniculi. Betwer ie
i-ppe,:rec a w-.ork by Co-,..dry ~nd I'ichelcor. (1) erndin.- up in the nrme ocson
f'.s ours-. The author3 find, in 2r 4ieo.11eaie tteIe~flc
::.nstitule, chronic encepholitis leoziorns ressonibling the clterations do.-,cri-
becd ir. ':he rnbbit- by Bull, Oliver :='_ C. C. T%.:ort. i~oreovor, they te'
di~scovo- parsasitcs (s-)orec of 1.8 to 2 ricrons Iong by 0.5 to 0.8 icrons
wide; c:-sts) that they co.m.pnre to the 'Enci-'"tnozor y-c"ic'j.

Th. :e aeolarz-ticrs show tllit ±jro-rncc~~ty tce,~

~ t ~ ra~~.In Vast proportiorAý All1 de'er~ds, veý--
2eIca Iy o'tie recrinZs w-ihfurnish the ccni- -Is, cnr: ralsofrm

*)recise moment where. tho mice of the ccine oriZir. Pro e7ximined. .`fter our
inversti -ti~ons, on 37 cnimals of normacl ap-e-_ru-nce, 26 precenteder'•a
jin7r- ir the brcir., a-s well cz Moer or loss pronounced lecions, be it
a perccý,ts;~e of 70 0/0.

Or.,. conceives thct the frecuoncy of t.hc stoc-nt.ncouss -nlcdy in the
-Couse r ~nder3 difficult, if not iz'~i e, xerinantnl study of th-o
infoctj 3n on thic sTrccios of ani-mal. 1.1so, we cre embarrassed to folmu.ai~to

(1)~ CO'..DRY sr~ NICH-O13N.S f Ie.mc.1_ . sso., 82,
Februarv 4, 192h4, P. 5165.
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no r.-tter how' -rricice i~t be or. Vi,)--, 'b ect of reý;Wts furninhod. by%. n'nnerzus
tr_-in 2o ný!ert1;-en. on the Tronce, in tht- ,-o,.1 of elucidntin-m diverce probl:.-.=n,
siioh 's or excn-ple, the filterl~bility of the virus, its r~othods oi Pero-
tr-:tior., the -Ode of conte,-ion, etc. Let us say, si.'rply, that the inoeu lc~tor
of V io ncl3t vn.ried virulont moteriv1s, (brain, kidney, urine., poritonr-1o
liquid, e~ied out virus, virus corserved in glycerin, etc.), procticod on
92 mice, Clurnished 56 cleerly po~itive resultc, let us scy on a perccrtet.Zo
of 6co.8 P. 100.

In c~der to precise if tha infection is hereditarily trernsmissiblo in
the moucc!, wo exrmined the ence,-:hrl of a Zrerat number of descendants Caed
from two to thirty doyn, issues of injected mnothers and wtho had lived in
cci:tact vith the mothers., All of the excmr--.nt ions stcyed naghtive (sr:eor
prencrn'tji E~nd sections, see Trrotoenl_ X0VIIII). A sinfgle small mouse,
fifteen 4&-ys of arýe, on the 37 cr&nzls in observation, wet paersited,
ezone its; brothers end sicters bel.onr!:ine! to the seme litter. It is strcnffly
-:robeble thrit this little mouse infected himself in contect with the nother.

lh=!2, doo:riti-rz, =. L= t-,e P~n e 91 Sncephalitozo-n. in tha

Cc'- rý! :

Thae arssn-blo of data exposed in this clhapter shows thot the
Eroane-'tz2-, ctiricn~i3 cen be :-res-r~t, either in the encophal, or in the
kidney, ':r still yet- sirzultczocvzly in. those two orC~ns, in rzbbits imoo-
ul~.ted uith teviruses of Rlint, rznd of Thalhi~mor, or c:ointlyin-foc-
ted vith the epizootie erncephe lo-r-ye lit ic virus. The bra:in seemis zmore
fr~quent',y pt~r"s.;itcd than the kidney (66 p. 100 in place of 33 p. 100).

In ;:ddition, the infection iC trensmiassib2.e to the to Ithe
e:'d to t.- _ousq This lost onirc.1 orecics is subject to an epizootic*

(1) *.-; did not discover -ptrcsitco in the ploicents an~d the embryos
o:'* a rc'!bzit ct~knby epizootoic 3r-ccphlr.litis (e::perim-ontr-l inocul.zt~in,).

S.:Oth:* aditinz of this VYemoir, %..e oz-i.-ed more closely the question cf
t!he cor,.t-:-iinct ions o-' descendents issues of parecited procrectors (nause.).
Cortcin :.ittvor aer infected, *while others cen be inde:nn. Ufa will rotur.n
to this .Zubject later on.



Crnconha2 -,r rovol~ed boy al microc:;or-dir! rc!.:,b1ii ir
si.1r~ie~, ., mt lv~y thct seemed to trcmn.it itself by corntect e~nd Vhich doo-c
rot s~er. herodit~rry.

In~ 'he rcbbit, tlie virus cJA.i-,inutAoz itzelf byp. urinnry'ccctc~
I~nt~cu oit.irct-ion effocturtcts; it.,.olf by the i~nt~r~medic:-y of' foods

.,..ich c:.tf..-innte the urine, rhi-n. :U~croc-poridianc ooz etAt.
of t:,c _ars inth o_-,Zcricf2 sec.-.; to oprfethrou,-h the nasal-,'. ry-.aaol

cr~ fpi~?-ircctn~imucous me.ý`Lrcnc.

C-1 'l. i1rTZ1 Ill

Xu OF MEi 1- 1ATOC CU~tLI

Thu. hoo Ic~ chacrCter,':t~c I SOf t c 1tQ70. -1n C'2
voere la:.'inod on the*,. zxa rec-in rd cn t`.r Soctions.

:. : ~ i~lATC~ ~TOD.__Toch.niue: Fi;.tio onf dried out
~ ::pc~tonby 2ouin-r._c%;i. `iculd, fro.n: tvwenty miniutes to t*ohou-rs,

v 'or b: th; minu.tez- in cbsolutc :.cohol, vc-ter b.rtwh.. tolorc."ion.;
c) ~ 0 ( 100:)C for ten uznucs tatr bath;

b) (1 1). 10Oe for tvonty to thrt inutec, tobt;
c)-'01ný Q~ lir- (l/10) for fiftoeen totenymv6ts t:c

tath. :.iff~irencistiom by cbsolute alcohol amld.ed to assanco of' clovo.
;bnolutc, alcohol, xylo.1, Amountl:%_z in. bt~lscz=.

a) .~~- ~L'1 :tj:r Ct~!rto: Cnec tc.I'e, UP a 1fr
cf cero-a~rcl z~dn, that one broý_a ii botwoer. te iae 0 n&thodec cc~var,

~e~it~to izovo ~ o~z,~'o?:ctiv- co ?usc~cz, ova' or

.dclo not corood by the bl-uc :%' the mathylona(vitcol coloaton ()

(I". It vcz i:o:~ leox- uz to n:'ovokca thec doprcturo o-, the
f ro. thc!fo :rt in -ak~inr; thc dilutod acCsre- at or, tha -froth1 r'p- r
ctions. Bccidoro, t'le cb::rvrtie~n 11 r'.rc &ifficult, by the reaui2t o-,:
the opcc:i;ty of the meaiurn (corcbra2. or ronsl e~mulaicn).



w-oiacr-eps

-nic- J. Zzin-ofn- -luo plycliamoo'Ur.Bi /00

b) ~ E--imtn Ceti.s.er-rer.in fbl

*:rrmtb s' dor-ie `Crasvr li.bs.c __, zitonord arcrc cones of the~' t- '7Oýcl

E'~nd cu'. rotsin,,,-k:.o tvo 1.)-b1U viychuolns.Tez nisae of tuna.auk: /100

d1.nnc-t-ne t:o c -.-nce ot riche ic ther t,,, :.sast rrcum Cut

0 0"re.il 7 Oftc S*;it, Ora.I l--- I .t -I-c~ walcoo conic dizein, 2-5 ao a0 :L.c1e sores
chra-'o.-l-, by tous. hed oct6 -, t-lai- f'o~c izz t 6 -ownd 7

clro~Qt:.n depoitedttinsviA =2.5-',dcru~or nocrcr ,ore: =3.5the t ro n1es

1 .cron.
Co ý.crz -r '- t-o, The micdros-pori,:Acn soras,

Crrivcd -,t r. :trto al" :r.turity, %Co ~ color on c:.-eor nrepnrst ion (brninz
cf' :r-ousc( or of' rcb'lit), by the T:crofo o'.Invaron, or by tho -,ro lcrcd

Cienxz-, -,ftor f i:st-1.ý In cbsoluta :.conol. 0n-..'j t-he your.2 .f'r.n (31)oro-

bclaztz) color -In a deop violat by tlarse nroce~lros. The envelope o-f t'.-



:-",Oro -.a tho th ~~colorinmz r:c-trcnicz,' .''*aol a,;: to,
iron hto'lin. The provicuz f'i::;,tion of' the Bvuin-Zl. ý:il S~o~r p-eraicr-
:ticr.s :--Airies the ebityo-f thlis =cnibr~nec na xcrnderr the spore

color-:b.3ý b, thc or"-n:.,e-blue no2-chror-c oosin of' Unna or by> 1014nn..wt
t'his ts tochr~ique, '.hc z-:-oro .vc~e tintea it brir-ýt red, on the blue
't:ck~rrov...d of' the pre,ýsr~ction (z nnLo%::y iv.ith tho icri bodi"03) (Sao '-late

On. tho e:r aloo' %ý_ycnot -,. .`._ville (1) (Study of' the mioroc-r idic.
cC- tho Cý_-n li m'~~~e-j,~; odifi-ed the pormnenbi lity of' tho

;Oro,*e~ ncArmne , in troc n~ tn z%,~r -pre:, r-,.t en (b,-of'ox6rxal fi.:cýt icn)
1 v th c o n 2 zo d i ca rb o rc tea ~.r c Ii1 or hy:.r - ea aiC" r.d ý3u 3.-1u Zi e ecai C

~t5 .1,000 (t,..o to f'our iicz.Ti zyr-e" trct~c't fcc.iz
the colcrcbf2.ity o~f tic sn.orws by; ir'cn err-o:y c-na tthic rrcirio of:
C.rvi C;ucur Lct iiz acd that the color -ion mcthods of'
the bc~ctaric.l rt-orw: (2-'.ord.,-nt* :retuion ivith chromio ci ~c o1or .b
cc-rboll :uchsin) st,.y uithout, effccts on the ci-orc.- 'Of tho.Erc--ýiM Z=

1-c in*' treoat ed f'irot- of' v'2 "I wzh ch'.lorhydri c 'c co loe o~ by Iron-
.. o~to:,1i., howthe st~ructure e,1 ~'fiuoS h

---ore a ý-c in. one or t'..o dhrc.::-nt+c M' Clto~ (cc), t~nL i
J.*h-r vz~v ole ccrrecpondirE to t-oczterior -ole Cd, el, Tha o~

"c:revue; ~ctr-ct is tha one' dr-ov:n In i. In c, onc seea a C,)orc strr:_1Eld
by the :'cdi-.=, -.s if' it dividoC'. itnc]"? trc f.vrz1y mof~ d ic~n

iSk c -rateas t-ho t'vo polx. wrcu'ole3. In h, the ~chromectin is dc,:ositcd
riZ~ht a-airnzt the v.nll of' tlhe rnllorc, occenttriczlly.

(Cy i~ is 0 at c: Or CLi C.-o so a,. i n s 0
O~iorotio a ao-t ooi-or=Ene-blua of'

-.i" si
Unra

CsS

4O o. 1, 1922.



shows rtne to etl colo.,?. by the ec f'renine, in p, tha two nucloi.
s : n 0 -, t ed t cý- t ~ r y thin f'i l-n cnt of' chrom atin ; , n b h two

2. __SECTIC."'.mo. _ To;,!ni(:u1,: Fii:rtioni of' the tic-sucs by t-he

h~.~'ox n;Zr~c~.ico- c-~:rn~n;Tvxrt; Oxac'prolon-ed
(f'orty-c:--.t hoarrs); ~1epolyc'irx..,c of' Unnc.. Thir. last mot~hod ccnprizss

c) .~~ 0(1 2. 00), dixrirn- twcrty :.irutez; lt:tc~r brth;

b) - - n,. _tn ý,onji (1 p. 1on), thirty Iwo sixt, ,i nt; wto~ b th;
c Z. r~o1-cbro"-'* -1 1)1: twenty -ninutes; s:m, dif'forerciction

-d bs -f. t.-hn'i~or

a-.~;J*% chlorhyd.ric ac id, n:tcolored!

io:12 ty th-S morploo:.,- o-- the Ercqr~bnlitozcr.r ~cunci 2irst of'
'12. in tYvý rzbbit, th-en imn tha 1-t t~ic ncu--~e.

11 Pi.EB'W. T__1 pZ crcitn c u-. not be distin-miihod, up until now,
c: c c,.t. 1 tho C.d in tho

C 7: rcz cant-ri. 1 -,-l:etcce7,hcl nuclei). __The -):'-nite
c~:t: . e y~i~'in . c- . ei.ther trt ta eve!. of 1thn

'-X" ur der-c~ot-fc- 1, or, -niore rare2.:' f'v.r :f:c- thozco

c. ~ ~ t~1d co c~ t-._ ;' Orr! ittr T fnoo co1

:~-h~pc~ (r. :or ovoid onez ,7ora 8;ý-, f2lztto IV

(ell. 7*..-J-,_ s:I, 7 an S;~z co'r. t an (. ~..t'tý:tf 1I
0 lrati a- A' C
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